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(54) CnOCOB nO/iyMEHUfl 3THnCOflEP>KAU4MX WJUIEPEHOB Ceo 



(57) PecfeepaT: 

H305peT8HMe OTHOCMTCfl K nOflVMeHMK) 

HOBboc ymeBOAopoAHWx coeAMHeHKH, a mm8hho 
3TwicoAepKai4MX cfcyn/iepeHOB o6"mefl 
4>opMyjibi EtnCeoHn, we n = 1-4; C^ - hobsw 
annorponHasi MOAM4>UKami« ymepoAa. 
nonvMeHHbie coeAMHeHwq iworyr HaHm 

np)4M@H8HM6 B TOHKOM OpraHMHSCKOM CMHTG30, a 

TaiOKe b KanecTBe hcxoahwx nonynpoAyKTOB npvi 
no^yneHUM 6nojiorwMecKM aianBHbix BemecTB 
Ana MeAMUMHbi m cenbCKoro xo3a&CTBa, 
npncaflOK k MacnaM. CymHOcrb cnocoCa 



3aKrncwaeTCfl bo B3anMOfleficTBnn ro/iyojibHoro 
pacTBopa o>yjinepeHa c M36biTKOM scfenpHoro 
pacTBopa 3THXiMarHi4ft6poMitAa ( Et^MgBr ) win 
3TnriMarHM«xnopMAa (EtMgCI) b npucyTCTBMM 
tcaTanw3STopa uwpKOHaueHAwxnopwAa 
(CpaZrClz), KOTopbirt 6epyr b Konmecrse 1-3 
mos\.% no oTHOiueHwo k EtMgHal. MonbHo© 
cooTHoiueHMe C 6 o : EtMgHqal = 1 : (30-300). 
npot^ecc B©AyT b aTMoctjiepe aproHa, npM 
HopManbHbix ycnoBMjix a t©mqhm6 8-16 m, c 
nocneAyioinett o6pa6oTKofl peaKu^Mo h Hoft Maccu 

5%-HOH BOAHOM COJ1RHOH KHCTIOTOfi. 1 Ta6jl. 



o 

CM 

CO 
CO 



O 



T 



CO 

ro 

■Nl 




(19) 



RU (1) 2 133 727 (13) C1 



(13) 



(51) Int. CI.6 



C 07 C 9/02, C 01 B 31/02 



73 
C 



RUSSIAN AGENGY 
FOR PATENTS AND TRADEMARKS 

< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 98101593/04, 12.01.1998 

(24) Effective date for property rights: 12.01.1998 

(46) Date of publication: 27.07.1999 

(98) Mail address: 

450075, Ufa, pr.Oktjabrja 141, Institut 
neftekhimii i kataliza 8 opytnym zavodom AN 
RB, Patentnaja gruppa 



(71) Applicant: 

institut neftekhimii i kataliza s opytnym 
zavodom AN Respubliki Bashkortostan 

(72) Inventor: Dzhemilev U.M., 
Ibragimov A.G., Khafizova L.O., Kunakova 
R.V. , Vasil'ev Ju.V., Tuktarov R.R 

(73) Proprietor: 

Institut neftekhimii i kataliza s opytnym 
zavodom AN Respubliki Bashkortostan 



(54) METHOD OF SYNTHESIS OF ETHYL-CONTAINING Ceo-FULLERENES 



(57) Abstract: 

FIELD: organic chemistry, chemical 
technology. SUBSTANCE: invention relates to 
the synthesis of novel hydrocarbon 
compounds, namely, ethyl-containing 
fullerenes of the general formula etnC eo H n where 
n = 1-4; C 6 o - a new allotropic modification 
of carbon. Method involves an interaction of 
fullerene toluene solution with an excess of 
ethylmagnesium bromide ( e yv1gBr) or 
ethylmagnesium chloride (EtMgCI) ether 
solution in the presence of zirconacene 



dichloride (Cp22rCI) as a catalyst which is 
taken at amount 1-3 mole% with respect to 
EtMgHal. The mole ratio C6o : : EtMgHal = 
1:(30-300). Process is carried out under 
argon atmosphere, at normal condition for 
8-16 h followed by treatment of reaction 
mass with 5% aqueous hydrochloric acid. 
Synthesized compounds can be used in fine 
organic synthesis and as the parent 
semiproducts for producing biologically 
active substances for medicine, agriculture 
and oil addition agents. EFFECT: improved 
method of synthesis. 1 tbl 
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M3o6p8T6Hne oTHocMTCfl k cnocooaM 
no^yvieHMfl hobux ymeBOAopoAHbix 
coeflHHeHWfl, kohkpqtho, k cnoco6y nonyMeHun 
STMncoflopxaiMHX o>yjuiepeHOB oQwpft 
cfwpMynbi (I): 

EtnCsoH n , 

r A© n = 1-4; Ceo - HdBa« annoTponHaa 
MOAncfjuKai^Mfl yrnepooa. 

nonyMeHHbie coeAMHeHw iworyr Haflrn 

npMM9HGHMe B TOHKOM Opr&H I4H ©CKH M CMHT038, a 

Tame b K9M9CTB9 Mcxo^Hbix nonynpoAyKTOB npw 
nojiyneHMM 6wojiornMeciai axTHBHbix semecTB 

Anfl M6AM4MHbl M Ce/lbCKOrO X03flflCTBa, 

(X5Bp8M©HHbix npuca^OK k MacnaM, 

H3B©ct©h cnocoo" ([1], Y. - ZAn 
G.A.EHis, A.L Viado, Y.Rubin. J.Ora! 
Chem., 1995, 60, 6353-6361) 

nonyMeHMfi UMKnoreKceHcfrynnepeHa 
B38 H MOft6 RCTBH 6M TOJiyonbHoro pacTBopa 
(fryjuiepoHa c oyTaAHeHOM npM TeMnepaType 
1 25°C no cxeMe: 



60 



C (C H ) 

80 4 6 



riO M3B8CTH0My CTlOOOOy H© MOryT 6blTb 

nonyweHbi OTwncoAepKamwe <t>yjviepeHbi (I). 

HsBecTeH cnoco6 ([2], J.Chem.R. - 
F.Cai.Z. - E. Huang, H - M.Wu,S.-K. Jiang, 
Q - - F. Shao. J.Chem.Soc., 
Chem.Comrniin.,1995, 1553-1554) nojiyneHMfl 
l-6eH3MJi-2-rnApo[60]4)yjTn9peHa 
BsaMMOfleflcTBueM KaxiMeBoW cojih cfcywiepeHa c 
6en3wixnopwAOM b TTO npM TeMnepaType 
50 °C b T6M8HM6 4 nacoB c nocneAyKHuePI 
oopaoorKod peaKUMOHHoW Maccbi yiccycHoB 
KMcnoToa no cxeMe: 



C1CH Fti 

60 



' >C H, 
£ 60 



90 C, 4h 

HsBecTHbiR cnocoo* He no3BOJia©T nonywaTb 
oTWJwpQBaHHbie (feyjviepeHbi. 

TaKMM oopasoM, b nmepaType npaKTWMecKH 

OTCyrCTByiOT CB8AeHHfl no CMHT63y 

STwicc-AepwatuHX cpyrmepenoB (I) o6meP( 
cjDODMyxibi EtpCeoHn, rfle n = 1 - 4. 

npeAnaraeTcn HOBbiH cnoco6 cvtHT63a 
3TMjicoflep)Kaii4iix Q>yruiepeH0B. CymnocTb 
C cnoco6a sarnKwaeTca bo B3anMOAeflcTBnn 
TOJiyonbHoro pacTBopa cfy/inepeHa (C 60 ) c 

H30btTK0M SCjH/tpHOrO DaCTBOpa 

ro 3TMJiMarHHfl6poMWAa (EtMgBr) win 

3TWlMarHM«XJ10pMfla (EtMgCI), B3flTblMM B 

MO/ibHOM cooTHOiueHMM Ceo: EtMgHal = 1: 
w (30- 300), npeAnoHTMTenbHo 1 : 150, b 

npMCyTCTBMH KaT8J1M3aT0pa 

Ca> WKona^HAwcnopwAa (Cp2ZrCI 2 ) b 

KOJIMHeCTBe 1 - 3 M0J1.% HO OTHOUJeHWO K 

^ EtMgHal, npoflnoMTMTonbHO 2 mod. %, b 
aTMoc4>ep© aproHa npw KOMwaTHofl 
TeMneparype (22 - 23°C) m HopMa/ibHOM 

"N AaBJlBHHH B T©H6H14© 8 - 12 H3C0B, 

np©AnoMTMT©nbHO 12 MacoB, o nocneflyiou^ePi 
oopaooTicoB peaia;MOHHoM Maocbi 5% boahoPI 
HCL Bbtxofl sTmiooAepxcamurx 4>ynnepeHOB 
72-90%, PeaKMMA nporeKaeT no cxeMe: 



C2r3 



Et C H . 
n 60 n 



Hal = Br, Cl;n = 1-4 

3rwiMarHM«ranoreHHflbt (EtMgHal) oepyT b 

3HaHMT6J1bHOM M36btTK9 HO OTHOWeHHIO K 

cpyruiepeHy Ceo c Ljejibfo BBoaenm b MoneKyny 
cfry/uiepeHa eonbiuero Materia srnnbHbix rpynn. 
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Chh>k6hm6 KO/ikisacTBa EtMgHal no OTHoweHwo 

K Ceo npWBQflMT K yM6HbLUQHMI0 BblXOAa 

L^emsbix npoflyxTOB, a raiace k CHuxeHHK) 
bboammux b MoneKy/iy o>yrmepeHa 3TnnbHbix 

rpynn. L43M6H8HM6 COOTHOUJeHMfl MCXOflHblX 

peareHTOB b cTopoHy yBennMeHMfl coAepxaHHfl 
EtMgHal no oTHoweHwo k Ceo He npHBOflm. k 
cymecTseHHOMy noBbiujeHMio BbixoAa MeneBbix 
npoflyKTOs, a Tatwce yBennneHMto KortuMecTBa 
BBOAHMux b Mo/ieicy/iy cfyn/iepeHa ornnbHbix 
rpynn. 

npoBeaeHwe yKaaaHHofl peaxunn e 
npkicyTCTBMM KaTann3aTopa Cp2ZrCI 2 bonbiue 3 
moji. % He npMBOAMT k cymecTBeHHOMy 
yB&nwMeHwo bwxoab i^eneBboc npoflyicroB. 
Hcno^b30BaHMe KaTankwaTopa Cp2ZrCl2 MeHee 
1 Mon.% CHMjKaeT buxqa 3TMncoflepxcai4Mx 
*yanepeHOB, mto csnsaHo, bosmokho, co 

CHHX6HH8M KaTanHTMHeCKM aKTMBHWX 14©HTD0B B 

peaKmioHHoa Macce. Onbiru npoBOAWin npw 
KOMHaTHoW TQMnepaiype. ripa oonee bwookoW 
TeMnepaType. HanpMMep 60°,C He HaGnioAaeTcn 
3HaHMTe/ibHoro yBenMMeHMfl Bbocofla i^enesbix 
npoflyicroB, npM MOHbaiePt TeMnepaType, 
HanpuMep 0°C, CHuxaeTCfl CKopocTb peaKmin. 
Peaia^MK) npoBOAnnw b pacTBope To/iyona, t.k. 
oh wB^fleTCfl jiyMLUMM pacTBopMTeneM Ann 
o>yn/iepeHa. HocoflHbie MamMrtopraHMwecKM© 
coeflMHeHkia cmht©3hpobsuim b ecpupe, t.k. oh 
flanaeTCfl nymiJKM pacTBopnTejieM Ann 
peareHTOB TpwHwipa. 

CyiuecTBeHHbie otxiummp npeflnaraeMoro 
cnocooa. 

npeAnaraeMbifl cnoco6 ea3wpy©TCn Ha 
McnoxibsoBaHMM b KanecTBe mcxoahux 
peareHTOB 3TMJiMarHM«raxior©HKAOB (EtMgBr 
win EtMgCI) m 4>ynnepeHa Ceo, pea^nn 
npoT6Ka©T b cmscm apoMSTvtMecKoro (Tonyon) n 
ec|3MpHoro pacTBopMTejifl b npucyTCTBun 
KaTa^M3aTopa CpzZrCb- B usbocthom cnocooe 
wcnojib3yioTCfl 6©H3MJixnopi4A m KantidBafl conb 
(JjymiepeHa b pacTBope TeTparMAPotfrypaHa. 

npeAnaraeMbiM cnoco6 no3BOJw©T no^y^aTb 
3TkmooAep>Kaa(Me o>y/viepeHbj o6u4eR c|x>pMynbi 

EtnCeoH n C MMCJIOM 3TW1bHb(X 3aMecTHTejiePt 0T 

1 ao 4. chht63 kotopux b /lMTepaType He 
onucaH. 

CnocoG noflCHfleTCjj cneAyto^HMn 
npkiMepaMM. 

nprnwep 1. B CTeicnflHHbirt peaiaop o6-b©MOM 
100 m/1, ycTaHOBJieHHbift Ha MaronTHoPI 
MeujaxiKe, b aTMOco>epe aproHa npM KOMHaTHoPt 
TeMnepaType noM©naioT 0.05 MMOJib 
4>ynnep©Ha Ceo. 40 mji cyxoro Tonyo/ia, 7.5 
MMOJib EtMgBr (1 .2M 3<t)MpHbi« pacTBop) b 20 
Mil 30>npa m KaTajiM3aTopa Cp2ZrCI 2 b 
KonimecTBe 0.15 MMonb (2 Mon.% no 
OTHOiueHwo k EtMgBr), nepeMeujuBawT 12 
MacoB npn KOMHaTHoR TeMnepaType (22-23°C), 
peaKUMOHHyw waocy o6pa6aTbiBaioT 5% boahoR 
HCI, SKCTpampyioT TonyonoM, cyiuaT MgS0 4l 
pacTBopnTenb ynapuBatoT. nonysaioT 
aTwiaaMeu^eHHbie 4>y/viepeHbi o6u4eR $opMy/ibi 
EtnCeoHn c MMC/ioM STWfibHbix rpynn ot 1 ao 4 c 

06mHM BbtXOAOM 81 %. 

CneioparibHwe xapaiaepucTHKM 
3Tt4ncQAepxamnx c&ynnepeHOB (I): Cneirrp nMP 
( 5, , M.A.): 0.92 - 1.30 m.a. (CH 3 , OTwnbHbie), 
1.36 - 1.98 M (CH2, STunbHbie), 4.38 - 5.22 M 
(CH, 4>yjinepeH0Bbie). 

Macc-cneKTp OTpm^aTenbHboc kohob 
3TwiwpoBaHHbix OynnepeHOB (I) coctoht M3 
cneAyKXL^Mx MaccoBbix jimhmW: 750 (E^CeoH-i), 
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780 (£1206082), 810 (E^C^a), 840 (Et4C 60 H 4 ). 

flpyrwe npMMepu, noflTBepjKaaKHune 
cnocoC, npHB6A6HbJ b Ta6/inu,e. 

PeaiqMn npoBOflwiM npM komhstho^ 
TeMneparype (22-23°C). HoBbiweHHe 
TeMneparypw HeL4e/iecoo6pa3HO, T.e, He 
Ha6ntQAa©TCfl 3HaHMTenbHoro yBenmQHvin 
Bboco^a MeneBbix npoflyKTOB. npw 6onee hw3koH 
reMnepaType cHWKaeTCfl CKopoorb peaKunn. B 
KHMecTBe pacTBOpMTejifl i^e/iecooepa3HO 
ncnonbaoaaTb ronyon u acfeup, t.k. b hwx 
Han6onbUia« pacTBopwMOCTb cootbstctbohho 
<£ywiepeHa Ceo m BMgHal. 

JlmepaTypa 

1. Y. - Z. An, G.A. Ellis, A.L. Viado, 
Y.Rubin, J.Org. Chem., 1995, 60, 6353-6361. 

2. J.Chen, R. - F.Cai. Z. - E.Huang, 



H-M.Wu, S.-K.Jiang, Q.-F.Shao. J. Chem. 
Soc., Chem. Commun., 1995, 1553-1554. 

OopMyna n3o6peTeHM«: 

CnocoG nonyMSHMfl OTMjicQftepwaujMx 
$ cfeyjinepeHOB Ceo, onumaioiuMflcfl tom, hto 
TonyoribHbia pacrBop cfjynjiepeHa (Ceo) 

B38M MOflert CTByeT C H36blTKOM 3C|)HpHOrO 

pacTBopa stm/1 MarH nflSpoM kab (EtMgBr) hjim 
3TWiMamn»wiopMA9 (EtMgCI) b MonbHOM 
oooTHOiueHMM C 60 : EtMgHal = 1 : (30 - 300) 

10 b npwyTCTBMM KaTa^MaaTopa 

UMpKOHaueHflwxnopnAa (Cp2ZrCl2), B3flToro b 
KonnMecTBe 1 - 3 moii.% no otholu8hwo k 
EtMgHal, b aTMO<xJ>epe aproHa, npn 
HopiwajibHbix ycnoBMflx b TeMeHwe 8 - 1 6 h c 

15 nocne£y»ome& o6pa6oTKOfl peaKUMOHHOfl Maccbi 

5%-HO& BOAHOtf OOJlflHOtf KMCHOTOft. 
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TafijiMna I 



Hcxo/wufl iioflbHoe cootho- 
n/n EiNjHol C 60 : E^Uat, 
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